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ABSTRACT : 

PURPOSE: To improve straight -going performance by inclining the straight line 
connecting the circumferential central points at the radially inner end and the outer 
end of respective blocks in the width-directional one side end toward the radially 
outside to the normal of the tread on the circumferential one side, and by inclining 
the respective blocks on the width-directional other side end in the opposite 
direction . 

CONSTITUTION: A tire 1 comprises a pair of beads and a carcass layer 3, and the cords 
10, 11 embedded inside the belt plies 8, 9 of the carcass layer 3 are extended in the 
opposite direction to each other. The straight line L connecting the circumferential 
central point R at the radially inner end and the circumferential central point S at 
the radially outer end of the blocks 21a, 21b of the block row positioned at' least on 
the width-directional one side end, out of a plurality of block rows 22 consisting of 
blocks 21 defined by main grooves 19 and transverse grooves 20 on the outer surface of 
the tread 18, is inclined toward one side in the circumferential direction as it goes 
to the radially outside to the normal T of the tread 18. And, the blocks 21d, 21e of 
the block row positioned at least on the width-directional other side end are inclined 
in the opposite direction to the above. 
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ABSTRACTED- PUB -NO: JP 04100706A 
BASIC -ABSTRACT: 

Pneumatic radial tyre has belt layer with uppermost belt ply cords inclined from the 
lateral one-side to the lateral other side as the cords run from the circumferential 
one-side to the circumferential other side. The straight line L which joins the 
circumferential centre point at the innermost end of each block of the block row in the 
lateral one- side end and the circumferential centre point at the outermost end, is 
inclined upward, toward the circumferential one -side on the basis of the tread normal 
T. The straight line M which joins the circumferential centre point at the innermost 
-end- of" each - block- of the block -row -in the lateral - other side- - and the &i-rcumferent ial 

cent r ^_pp i n Lat t he ou tjermp s.t_. end , i s „ i nc.1 i ned„ upwa rd, t owar d t he_ c i rp umf e r en t i a 1_ g t he r_ 

side on the basis of the tread normal, T. 



Pref . the angle G formed by the straight line L or M, and the normal T ranges from 5 to 
3 0 degrees. 

ADVANTAGE - Tyre can offset the self -aligning torque produced by the cords in the upper 

belt ply, improving straight -run performance.. (0/1) 
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SPECIFICATION 



1. Title of the I>fVENTiON 

PNEUMATIC RADIAL TIRE 

2. Scope of the Patent Claims 
(1) A pneumatic radial tire having: 

(a) a toroidal carcass layer under which cords extending in the radial direction are laid; 

(b) a belt layer comprising at least 2 belt pUes, under which cords are laid, which are arranged on the outer side 
in the radial direction of the carcass layer, and; 

(c) tread having multiple block rows comprising many blocks that are established on the outer side in the radial 
direction of the belt layer and are separated in the circumferential direction on the outer surface; 

where said cords that are laid under the outermost belt ply slope from one side in the circumferential direction 
to the other side in the circumferential direction as they progress from one side in the width direction towards 
the other side in the width direction; 



(i) the straight line L, which connects at least the circumferential direction center point on the radial direction 
inner end and the circumferential direction center point on the radial direction outer end of each block of the 
block rows positioned'On one side end in the width direction^ is sloped' with respect to the tread normaliine T " 
- towards one-side in the circumferential direction as it-progresses towards the-outer side in-the radial-direction;- 



(ii) the straight line M, which connects at least the circumferential center point on the radial direction inner end 
and the circumferential direction center point on the radial direction outer end of each block of the block rows 
positioned on the other side end in the width direction, is sloped with respect to the tread normal line T 
towards the other side in the circumferential direction as it progresses towards the outer side in the radial 



wherein: 



and; 



direction. 
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(2) A pneumatic radial tire according to Claim 1, wherein the slope of said straight line L of aU of the blocks of 
the block rows positioned on one side in the width direction from the equatorial plane of the tire is sloped with 
respect to the tread normal line T towards one side in the circumferential direction as it progresses towards the 
outer side in the radial direction, and said straight line M of all of the blocks of the block rows positioned on 
the other side in the width direction from the equatorial plane of the tire is sloped with respect to the treat 
normal line T towards the other side in the circumferential direction as it progresses towards the outer side in 
the radial direction. 

3 . Detailed Description of the Invention 
Industrial Field of Application 

This invention is related to a pneumatic radial tire that improves linearity. 
Prior Art 
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Japanese Unexamined Patent Application Publication H4- 100706 (2) 



In general, pneumatic radial tires have a belt layer that comprises at least 2 belt plies under which cords are 
laid, but such belt ply cords slope with respect to the equatorial plane of the tire, so the linearity decreases 
when the pneumatic radial tire receives a self-aligning torque induced by these sloping cords - in particular, by 
cords of belt plies that are arranged on the outermost side. 

Therefore, as described in Japanese Unexamined Patent Apphcation Publication S54-55902, for example, tires 
have been proposed in which the direction of the tread pattern - that is, the block extending direction - is 
established as the opposite direction of the outermost belt ply cord direction, and the lateral force based on the 
aforementioned self-aligning torque is thereby offset by the lateral force induced by the tread pattern, 
improving the linearity of the pneumatic tire. 

Problem to be Solved by the Invention 

However, while pneumatic radial tires such as that described above attempt to eliminate the self aligning 
torque of the belt plies with the tread pattern, the lateral force resulting from such a tread pattern is small, so 
there is the problem that such tires are not able to sufficiently improve linearity. 

The objective of this invention is to provide a pneumatic radial tire that is able to dramatically improve 
linearity performance by offsetting with certainty the self-aUgning torque induced by the outermost belt ply 
cords. 

Means for Solving the Problem 

In a pneumatic radial tire having (a) a toroidal carcass layer under which cords extending in the radial direction 
are laid, (b) a belt layer comprising at least 2 belt plies, under which cords are laid, which are arranged on the 
outer side in the radial direction of the carcass layer, and (c) tread having multiple block rows comprising 
many blocks that are established on the outer side in the radial direction of the belt layer and are separated in 
the circimiferential direction on the outer surface, wherein the aforementioned cords that are laid under the 
outermost belt ply slope from one side in the circumferential direction to the other side in the circumferential 
direction as they progress from one side in the width direction towards the other side in the width direction, 
this objective can be achieved by (i) sloping the straight line L, which connects at least the circumferential 
direction center point on the radial direction inner end and the circumferential direction center point on the 
radial direction outer end of each block of the block rows positioned on one side end in the width direction, 
with respect to the tread normal line T towards one side in the circumferential direction as it progresses 
towards the outer side in the radial direction, and (ii) sloping the straight line M, which connects at least the 
circumferential center point on the radial direction inner end and the circumferential direction center point on 
the radial direction outer end of each block of the block rows positioned on the other side end in the width 
direction, with respect to the tread normal line T towards the other side in the circumferential direction as it 
progresses towards the outer side in the radial direction. 

Here,-as described in-Claim 2,-it is also permissible-to slope-the-aforementioned-straight line-L-of all-of the 
-blocks of the.block.rows positioned.on-one-side_in-the_width-direction-from-the-equatoriaLplane ofthe-tire w 
respect to the ^ead normal line^T towards one side in th e circumferential direction as it progresses towards the 
outer side in the radial direction, and slope the aforementioned straight line M of sdl of the bfocksof Sie block 
rows positioned on the other sidie ih'the width directiM of the tire with respect to t^^ 

treat normal line T towards the other side in the circumferential direction as it progresses towards the outer 
side in the radial direction. 
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Operation 

Now, it is assumed that the pneumatic radial tire of this invention is mo.ving in a straight line. At this time, the 
belt plies that are positioned inside the ground connecting regions of this tire receive a force and expand and 
contract, but the belt plies undergo in-plane shear deformation due to this expansion and contraction. This 
shear deformation - in particular, the shear deformation of the outermost belt ply - deforms the tread rubber 
and induces a self-aligning torque on the aforementioned tire. Here, the cords that are laid under the outermost 
belt ply are, when viewed from the rotational axis of the tire, sloped from one side in the circumferential 
direction to the other side in the circumferential direction as they progress from one side in the width direction 
to the other side in the width direction, so, when viewed from above, a counterclockwise self-aligning torque 
acts upon the tire. On the other hand, with this invention, straight line L, which connects at least the 
circumferential direction center point on the radial direction inner end and the circumferential direction center 
point on the radial direction outer end of each block of the block rows positioned on one side end in the width 
direction from among the blocks that are formed on the tread outer surface of the aforementioned tire, is sloped 
with respect to the tread normal line T towards one side in the circumferential direction as it progresses 
towards the outer side in the radial direction. 
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and straight line M, which connects at least the circumferential center point on the radial direction inner end 
and the circumferential direction center point on the radial direction outer end of each block of the block rows 
positioned on the other side end in the width direction, is sloped with respect to the tread normal line T 
towards the other side in the circumferential direction as it progresses towards the outer side in the radial 
direction. Therefore, these blocks that slope towards one side in the circumferential direction deform when 
they take a load from the tire, causing the slope towards one side in the circumferential direction to become 
even, larger (this results in displacement towards the other side in the circumferential direction from the 
perspective of the tire). On the other hand, the blocks that slope towards the other side in the circumferential 
direction deform when they take a load from the tire, causing the slope towards the other side in the 
circumferential direction to become even larger (this results in displacement towards the fu-st side in the 
circumferential direction from the perspective of the tire). Here, the blocks that slope towards one side in the 
circmMerential direction are at least the blocks of block rows positioned on one side end in the width direction, 
and the blocks that slope towards the other end in the circumferential direction are at least the blocks of block ' 
rows positioned on the other side end in the width direction, so, when viewed from above, a clockwise torque 
is applied to the tire. In this way, because the self-aligning torque that is induced by the outermost belt ply is a 
torque in the direction opposite of the torque that is applied by the sloping blocks, they offset one another, 
resulting in improvement of tire linearity performance. 

Moreover, if the tire is configured as described in Claim 2, many blocks deform and apply to the tire a torque 
in the direction opposite of the self-aligning torque, so the tire linearity performance improves even ftirther. 

Examples of Embodiment 

Hereafter, a first embodiment of this invention will be explained with reference to the drawings. 

In Figures 1 and 2, 1 is a . pneumatic radial tire, and this tire 1 has a pair of beads 2 and a toroidal carcass layer 
3 in which both ends in the width direction are folded back on beads 2. This carcass layer 3 consists of at least 

I carcass ply 5 (1 carcass ply is used in this embodiment) under which many cords 4 that extend in the radial 
direction (meridional direction) are laid. Belt layer 7 is arranged on the outer side in the radial direction of this 
carcass layer 3, and this belt layer 7 is formed by layering at least 2 belt plies (2 belt pUes 8 and 9 are used in 
this embodiment). Many cords 10 and 1 1 are laid inside belt plies 8 and 9, respectively, and these cords 10 and 

II extend in opposite directions. In other words, when viewed from the rotational axis of tire 1, cords 10 of the 
outermost belt ply 8 slope from one side in the circumferential direction to the other side in the circumferential 
direction as they progress from one side in the width direction towards the other side in the width direction. 
Conversely, cords 1 1 of the inner belt ply 9 slope from the other side in the circumferential direction to the first 
side in the circumferential direction as they progress from one side in the width direction towards the other 
side in the width direction. Moreover, these cords 10 and 1 1 intersect at angles within the range of 15 to 40 
degrees with respect to the equatorial plane 15 of the tire. 18 is tread that is arranged on the outer side in the 
radial direction of belt layer 7, and multiple primary grooves 19 (4 grooves are used in this embodiment) that 
extend in the circumferential direction are formed on the outer surface of this tread 18. These primary grooves 

??^ly ^^li^^^stantly in the width direction^^^ multiple lateral grooves 20 tiiat ext end 

. in approximately the width direction are formed on the oute^surface of ttus^tread 18, and these lateral grooves 
20 are arranged approximately equidistantly in the circuniferential^firectiori. As a result, rmntiple Wc^^ rows" 
22 (5 rows are used in this embodiment) comprising many blocks 21 that are separated in the circumferentiar " 
direction are formed on the outer surface of this tread 18 due to these-primary grooves 19 and lateral grooves-, 
20. Furthermore, from among these block rows 22, by sloping one side wall 23 of the circumferential direction 
and the other side wall 24 of the circumferential direction of at least blocks 21a and b, 
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which constitute the block rows positioned on one side end in the width direction (in this embodiment, this is 
not only block row 22a that is positioned on one side end in the width direction, but both of the block rows 22a 
and b that are positioned on one side in the width direction from the equatorial plane 15 of the tire), towards 
one side in the circumferential direction as shown in Figure 3, straight line L, which connects the 
circumferential direction center point R on the radial direction inner end and the circumferential direction 
center point S on the radial direction outer end of these blocks 21a and b, is sloped widi respect to the normal 
line T of tread 18 towards one side in the circumferential direction as it progresses towards the outer side in the 
radial direction. Moreover, from among these block rows 22, by sloping one side wall 25 of tlie circumferential 
direction and the other side wall 26 of the circumferential direction of at least blocks 2 Id and e, which 
constitute the block rows positioned on the other side end in the width direction (in this embodiment, this is not 
only block row 22e that is positioned on the other side end in the width direction, but both of the block rows 
22d and e that are positioned on the other side in the width direction from the equatorial plane 15 of the tire), 
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towards the other side in the circumferential direction as shown in Figure 4, straight line M, which connects 
the circumferential direction center point U on the radial direction inner end and circumferential direction 
center point V on the radial direction outer end of these blocks 21d and e, is sloped with respect to the normal 
line T of tread 18 towards the other side in the circumferential direction as it progresses towards the outer side 
in the radial direction. Here, it is preferable for the intersection angle G of the aforementioned straight lines L 
and M and the normal line T to be within the range between 5 and 30 degrees. The reason for this is that if this 
intersection angle G is less than 5 degrees, then the amount of deformation of blocks 21a, b, d, and e when they 
take the load of tire 1 is small, making it impossible to sufficiently offset the self-aligning torque with the 
outermost belt ply 8. On the other hand, if this intersection angle G exceeds 30 degrees, then edges with small 
angles are fomed on the radial direction outer ends of blocks 21a, b, d, and e, and there is the risk that these 
edges will be lost when the tire is moving. Moreover, sipes 28 are formed on these blocks 21a. b. d. and e, and 
these sipes 28 extend parallel to the aforementioned straight lines L and M. 

Next, the operation of the first embodiment of this invention will be explained. 

Now, it is assumed that tire 1 described previously is moving in a straight line. At this time, the belt plies 8 and 
9 that are positioned inside the ground connecting regions of this tire 1 receive a force and expand and 
contract, but belt plies 8 and 9 undergo in-plane shear deformation due to this expansion and contraction. This 
shear deformation - in particular, the shear deformation of the outermost belt ply 8 - affects and deforms tread 
18, and.induces a self-aligning torque on tire 1. Here, cords 10 that are laid under the outermost belt ply 8 are, 
when viewed from the rotational axis of tire 1 , sloped from one side in the circumferential direction to the 
other side in the circumferential direction as they progress from one side in the width direction to the other side 
m the width direction, so, when viewed from above, a counterclockwise self-aligning torque acts upon tiie tire 
1. On the other hand, in this embodiment, from among the blocks 21 that are formed on the outer surface of 
ti:ead 18 of this tire 1, stiaight line L of each block 21a and b of block rows 22a and b that are positioned on 
one side in the width direction from the equatorial plane 15 of the tire is sloped with respect to the normal line 
T of tread 18 towards one side in the circumferential direction, and stiaight line M of each block 21d and e of 
block rows 22d and e that are positioned on the other side in the width direction from the equatorial plane 15 of 
the tire is sloped with respect to the normal line T of tread 18 towards the other side in the circumferential 
direction. Therefore, these blocks 21a and b that slope towards one side in the circumferential direction deform, 
when they take a load from tire 1, causing the slope towards one side in die circumferential direction to 
become even larger. On the other hand, blocks 21d and e that slope towards the odier side in the 
circumferential direction likewise deform, causing the slope towards the other side in the circumferential 
direction to become even larger. Here, the outer ends in the radial direction of blocks 21a, b, d, and e are 
grounded and cannot be displaced, so tire 1 on one side in the width direction from the equatorial plane 15 of 
the tire is displaced to the other side in the circumferential direction due to the deformation of blocks 21a and 
b. Furthermore, tire 1 on the other side in the width direction from the equatorial plane 15 of the tire is 
displaced to the first side in the circumferential direction due to the deformation of blocks 21d and e. 
Therefore, when viewed from above, clockwise torques are applied to tire 1 due to the deformation of these 
blocks 21 . Here, because die self-aligning torque that is induced by the outermost belt ply 8 is a torque in the 
direction opposite of.the torques_that are applied-by-the-deformation of these blocks 21 arb,- d, and e, these 
torques oflfeet one anotiier, resultingjin impr9Xem5nt_of.tire.linearity performance-Moreover, as-for the torques 
applied to tire 1 from fliese blocl^21, the-torquesfrombloclg 2nr^d e"of blockrows 2^a and e, whichare 
positioned on one "sTde end in the width 'direction arid the other side end in the width direction fliat are fiuthest 
from the equatorial plane 15 of the tire, are the largest." Therefore, it is perinissiBle to slope only blocks 21a and 
e of one side m the width direction and the other side in the width direction as described previously, but in this 
embodiment, blocks b and d of die other block rows - in odier words, block rows 22b and d - are likewise 
sloped, resulting in further improvement of die linearity performance of tire 1 . 
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Figure 5 is a drawing that shows a second embodiment of this invention. In this embodiment, one side wall 31 
m the circumferential direction of blocks 30 in block rows that are positioned on one side in the width 
direction is formed parallel to the nomial line T of tread 32, and the other side wall 33 in the circumferential 
direction is sloped with respect to the normal line T towards one side in the circumferential direction. By doing 
so, the straight Ime L of these blocks 30 is sloped with respect to the normal line T towards one side in L 
circumferential direction. 
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In addition, the blocks of block rows that are positioned on the other side end in the width direction are not 
shown in the drawing, but they are sloped in the direction opposite of blocks 30 - that is, towards the other 
side in the circumferential direction. 

Figure 6 is a drawing that shows a third embodiment of this invention. In this embodiment, one side wall 36 in 
the circumferential direction and the other side wall 37 in the circumferential direction of blocks 35 in block 
rows that are positioned on one side in the width direction are projected stepwise towards one side in the 
circumferential direction. By doing so, the straight line L of these blocks 35 is sloped with respect to the 
normal line T towards one side in the circumferential direction. In addition the blocks of block rows that are 
positioned on the other side end in the width direction are not shown in the drawing, but they are sloped in the 
direction opposite of blocks 35 - that is, towards the other side in the circumferential direction. 

Next, a test example will be explained. In this test example, a test tire having the blocks explained in the first 
embodiment (both the mtersection angle G and the slope angle of sipes were 15 degrees) and a comparison tire 
having blocks with an intersection angle of 0 degrees - in other words, blocks in which one side wall in the 
circumferential direction and the other side wall in the cu-cumferential direction are both parallel to the normal 
line T - were prepared. Here, the sizes of both tires were 195/65 R15, and the intersection angles of the cords 
that were laid under the outermost belt plies with respect to the equatorial planes of the tires were all 22 
degrees. Next, after an internal pressure of 2.2 kg/cm was filled into both tires, they were mounted onto 
2000 cc-class automobiles. The test drivers drove the automobiles in straight lines at 60 kmTh for 100 m 
without holding onto the steering wheels, and the amounts of deviation (m) at the end of the 100 m runs were 
measured. As a result, while the comparison tire deviated 1 .1 m to the left, the linearity performance was 
markedly improved with the test tire, as the amount of deviation to the left was reduced to 0.1 m. 

Rffr.ct of the. Invention 

As described above, through this invention, it is possible to dramatically improve linearity performance by 
offsetting with certainty the self-aligning torque induced by the outermost belt ply cords. 

4, Brief Description of the Drawings 

Figure 1 is a meridional cross sectional view showing the first embodiment of this invention. Figure 2 is an 
arrow perspective view of the partially broken X-X arrows in Figure 1. Figure 3 is an arrow perspective cross 
sectional view of Y-Y in Figure 2. Figure 4 is an arrow perspective cross sectional view of Z-Z in Figure 2. 
Figure 5 is the same type of cross sectional view as Figure 3 that shows the second embodiment of this 
invention. Figure 6 is the same type of cross sectional view as Figure 3 that shows the third embodhnent of this 
invention. 

3 . . . Carcass layer 4 . . , Cords 

7... Belt layer 8,9... Belt plies 

10, 11... Cords ' "18:.: Tread" 

21... Blocks " ' 2l.. Block rows 
"R, U.^ . Circurnferential direction cente^^^ 

5, V: . . Circumferential direction center points 
L, M. . . Straight lines T. . . Normal lines 
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[see source for figures] 

Figure 2 

Other side in the circumferential direction 
One side in the width direction Other side in the width direction 

One side in the circumferential direction 

4: Cords 
10, 11: Cords 
21: Blocks 
22: Block rows 



Figure 3 

R: Circumferential direction center point 
S: Circumferential direction center point 
L: Straight line 
T: Normal line 



Figxure 4 

U: Circumferential direction center point 
V: Circumferential direction center point 
M: Straight line 

Figure 5 

Figure 6 ^ ^ . 
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